Annals of Surgery 

Vol. XLVIII JULY, 1908 No. 1 


ORIGINAL MEMOIRS. 

ANEURYSMORRHAPHY. 

TREATMENT OF POPLITEAL ANEURYSM BY THE RECONSTRUCTIVE METHOD* 

BY JOHN FAIRBAIRN BINNIE, M.D., 

OF KANSAS CITY, MO., 

Professor of Surgery in (he University of Kansas. 

Since Matas read his classical paper on endo-aneurys- 
morrhaphy before the American Surgical Association in 1902, 
much attention has been devoted to this subject. It is not 
my intention to make any effort to cover the whole field of 
the surgery of aneurysm, but I will confine myself to a con¬ 
sideration of the possibility of obliterating the aneurysm and 
at the same time reconstructing the artery in such fashion 
that the circulation through it may be restored. For a clear 
understanding of what may possibly be attained and of what 
can surely not be attained, it is necessary to refresh our 
memories as to the common varieties of aneurysm. 

1. If a small area of a pneumatic tire becomes degener¬ 
ated the pressure of the air causes a local, more or less spher¬ 
ical, bulging at this spot (Fig. 1). If the bulging part is 
opened we see that it is a sac with a small opening communicat¬ 
ing with the interior of the healthy tire (Fig. 3). The 
appearance of the tire and the sac in longitudinal section is 


* Read before the Section on Surgery, New York Academy of 
Medicine, March 6, 1908. 
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shown in Fig. 2. This corresponds accurately to the ordinary 
sacculated aneurysm. 

2. If the degenerated area of the tire includes the whole 
circumference of a limited section of the tire, then the tire 
endeavors to dilate uniformly, in a fusiform fashion, but is 
prevented by the felly or solid rim of the wheel (Figs. 11, 12, 
13). On opening the dilatation we find it is a sac with an 
opening at each end. The sac is not a pouch of the tire; it 
is the tire and its whole wall is degenerated. One part of 
the sac wall is not evidently distended simply because the 
felly supports it; this gives a superficial and fallacious appear¬ 
ance of pouching. The condition corresponds accurately to 
a fusiform aneurysm which lies against and is supported by 
bone and can to some extent mimic a sacculated aneurysm. 

3. The degenerated area includes the whole circumference 
of a limited section of the tire, but the felly is absent (Figs. 
8, 9, 10). A fusiform dilatation results and corresponds 
accurately to a fusiform aneurysm. 

4. The degenerated area involves considerable of the 
length, but little of the width of the tire. Corresponding to 
this area there is bulging of the tire (Figs. 4, 5, 6, 7). If 
the sac is opened we see two openings, but these openings are 
connected one with the other by means of a distinct groove or 
gutter consisting of sound material. The form of defect is 
identical with that first mentioned except that the connection 
between the sac and the lumen of the tire itself is a long slit 
instead of a round hole. This corresponds accurately to a sac¬ 
culated aneurysm, but a sacculated aneurysm which mimics 
and is often mistaken for a fusiform aneurysm. The illus¬ 
tration used by Matas when describing reconstructive endo- 
aneurysmorrhaphy applied to fusiform aneurysms shows dis¬ 
tinctly this type, not the fusiform type, of aneurysm. 

If a fusiform aneurysm is ever the result of direct injury 
to the vessel without there being pre-existent disease of the 
wall, it must be extremely rare. To me it seems almost an 
impossibility. 

The development of an aneurysm is generally to be re- 
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ferred to sonic series of strains acting on a vessel whose 
strength has been diminished by pre-existing disease. This 
view is supported by the facts that laboring men are the usual 
victims and that in about 80 per cent, of the cases a history 
of syphilis is present. Atheroma is commonly and vaguely 
accused of being the predisposing cause of aneurysm but 
atheroma is most marked in the aged while aneurysm seems 
to prefer victims of from 30 to 50 years. If atheroma was 
the predisposing lesion we would then expect it to be most 
common in the aged and as atheroma is Very wide-spread in 
its effects on the vessels one would expect multiple aneurysms 
to be very much more common than they are. 

Pierre Delbet notes that while the popliteal artery is a 
favorite site of aneurysm it is not a common site of atheroma; 
that plaques of atheroma are rarely found near aneurysms 
and never in recent aneurysms; that when plaques are found 
in the sac, they are secondary,—the sac being an old one. He 
believes with Eppinger that the cause of aneurysm is me¬ 
chanical injury causing rupture especially of the middle coat. 

Malmstcn thinks that gummatous degeneration of the 
middle coat of an artery is the predominant factor in the 
genesis of aneurysm. Sansom states that an aneurysm may 
be seen in an otherwise healthy aorta and quotes Sutton as 
writing, “ I have had a sense of awe on looking into the 
body and seeing that, while all the other organs and tissues 
were so exceedingly healthy, death had been caused by so 
limited a disease.” 

Councilman regards arteriosclerosis as the most common 
cause of aneurysm; with Thoma, he believes that it is most 
common in the beginning of the arterial disease when the 
degeneration of the media is not compensated for by thicken¬ 
ing of the intima and when the individual is still capable of 
severe and sudden muscular exertions which suddenly raise 
blood pressure and can cause injury to the already weakened 
intima. These views of Councilman seem to reconcile many 
conflicting notions. 

From the preceding paragraphs it seems that while an 
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artery as a whole may be diseased and somewhat weakened, 
yet one limited area thereof is so much more affected either 
by the disease or by concomitant injury that it gives way 
while the rest of the vessel remains capable of discharging 
its functions satisfactorily. If these arguments are in accord¬ 
ance with fact, and for various reasons facts arc hard to 
establish in this disease, then it is reasonable to suppose that if 
sufficient arterial wall is left to re-establish the arterial tube 
and this arterial wall, though probably diseased, is not too 
much degenerated, then it may be possible safely to close with 
suture the communication between the artery and sac. In 
the case of a fusiform aneurysm nothing short of excision of 
the diseased segment of artery and end to end anastomosis of 
the more or less healthy arterial stump or the implantation of 
a suitable segment of vein (I am only discussing reconstructive 
operations) could be of any conceivable value. The recon¬ 
structive operation of Matas seems to me out of the question 
under such circumstances. In a sacculated aneurysm pro¬ 
vided that the opening between the vessel and the sac is not 
too wide, i.e., provided a sufficient amount of the circumfer¬ 
ence of the vessel remains sufficiently healthy, then a recon¬ 
structive operation may give good hope of success. 

I have used the method originally outlined by Matas in 
two cases. In the first I did not recognize at the time that 
I was doing a so-called reconstructive operation. I closed the 
single small opening into the sac with catgut and then obliter¬ 
ated the sac by rows of sutures. (Transactions Am. Med. 
Assoc., Section on Surg. and Anat., 1904.) 

The second case was the following: 

S. W. K., 67. Seen June 23, 1907. Perfect family history. 
No syphilis. Three years ago knocked down by automobile the 
wheels of which passed over left leg just below the knee. Much 
bruising. Confined to bed one week; crutches two weeks. Ap¬ 
parently absolute recovery. 

About three weeks ago stepped into “ squirrel hole ” with left 
foot in such a manner as to cause great dorsal flexion of the 
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foot. At this time lie felt “ something give way in calf.” Pain 
was not severe but swelling soon appeared in popliteal space. 
This swelling increased in size until patient went to bed a week 
ago. 

Examination .—Heart normal. No distinct arteriosclerosis. 
Urine normal. Large pulsating tumor at popliteal space. No 
tibial pulse palpable. 

Diagnosis .—Popliteal aneurysm. 

June 24.—Ether. Elastic constrictor to thigh. Longitudinal 
incision into tumor revealed a cavity full of soft, black, non- 
lamellated blood clot. Cavity had no distinct walls add was size 
of two large fists. After the clot was removed a ruptured 
aneurysm as large as a medium-sized orange was found com¬ 
municating with the cavity through a jkt in. opening about yi in. 
from the remnants of the arterial trunk. The walls of the 
aneurysm were fairly healthy. On splitting the true aneurysm 
sac two arterial openings were found about 1 to i ]/ 2 inches apart. 
Fairly healthy arterial wall, consisting of about y 3 the circumfer¬ 
ence of the artery, united the two openings and formed a groove 
on the bottom of the sac. A catheter (Fr. 15) was put into the 
arterial openings and the communication between the artery and 
sac was closed by iodized catgut sutures, the catheter being re¬ 
moved before the sutures were tightened. Obliteration of the 
sac by means of continuous catgut suture. Cigarette drain in 
the blood cavity first encountered. Skin wound closed. Dress¬ 
ings applied. Limb placed in vertical position. Constrictor 
removed. The condition was one of ruptured traumatic aneurysm. 
Owing to the impossibility of obliterating the false aneurysmal 
cavity, healing'was slow but the aneurysm has remained cured. 

In both cases reported and in a similar one I saw with 
Dr. W. J. Frick, the result as regards cure of the aneurysm, 
was good, but in none of these cases could it be proved that 
the circulation was re-established through the vessel. Judging 
from the experiences of Ilertzler and others in arterial surgery, 
the mere fact that catgut, and iodized catgut at that, was used 
for the closure of the neck of the aneurysms ought to mean 
that obliteration of the vessels took place and the attempted 
reconstructive became in fact, successful obliterative opera- 
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lions. Each of these cases seemed to me suitable for attempts 
at reconstruction, but the technic employed outraged every 
one of the principles elaborated by Carrel and was foredoomed 
to failure. 

In a third case I endeavored to utilize the principles of 
modern arterial surgery. 

H. II. G., 40. Colored. Barber. Smallpox 6 years ago. 
Syphilis 15 years ago, treated for three months. Nov. 14, 1907. 
Fourteen weeks ago noticed pain on straightening left leg. 
Twelve weeks ago noticed swelling in left popliteal space which 
has gradually increased in size. Unable to extend knee. Pain 
severe enough to disturb sleep. Pain increasing. Circumference 
left leg at upper margin patella 16 inches as compared to 14 
on sound side. Posterior tibial pulse present left side but weaker 
than on right. Temp. 99.8. Pulse 128. Large pulsating pop¬ 
liteal tumor. 

Diagnosis .—Popliteal aneurysm. 

Nov. 15, 1907. Elastic constrictor. Longitudinal incision 
into tumor showed a large, irregular cavity full of clotted blood. 
On removing blood clots a ruptured aneurysm was found con¬ 
taining much fibrinated clot, which was removed. The walls of 
the true aneurysm sac were very ragged and friable. On the deep 
surface of the sac there was an oval opening about to 1 in. 
in longitudinal, and in. in transverse diameter. This opening 
formed a trough with three orifices (besides that one leading to 
the sac). Two of the orifices were the proximal and distal orifices 
of the popliteal artery, the third and smaller (oppqsite the hiatus) 
was evidently a branch. 

The patent portion of artery was well and gently washed with 
salt solution and then smeared with vaseline. The hiatus was 
closed as in the Matas operation but vaselinized No. 1. von 
Braun’s hemp was used as suture material. Two rows of these 
continuous sutures were inserted. There was not enough aneu¬ 
rysmal sac of strength sufficient to permit suture obliteration of 
the sac. This was unfortunate as the obliterated sac is a great 
support to the line of arterial suture. It was impossible to oblit¬ 
erate the false aneurysm cavity. Elastic constrictor removed. No 
bleeding. 

The deep wound or cavity was drained and the superficial 



I’i.ah: I. 



Microscopical appearance of section cut through scar ol repair in vessel wall. 
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wound closed. Dressed. Leg was elevated. The foot was warm 
and the posterior tibial pulse was perceptible. Owing to the fact 
that a sutured artery was left unsupported, passing through a 
non-obliterated cavity, an elastic constrictor was arranged round 
the thigh in such a manner that it could be tightened at a 
moment’s notice. 

Nov. 18. Dressing changed. Deep dressing were saturated 
with blood but were dry. Removed drain. No discharge. No 
pain. Tibia! pulse clearly felt. 

Nov. 29. Up till yesterday tibial pulse good. Yesterday 
being Thanksgiving day and the patient feeling well, he cele¬ 
brating by shaving himself and moving about in bed freely. At 
night he felt considerable pain in the thigh and calf. On examina¬ 
tion I found a pulsating swelling in the popliteal space; oedema 
of the leg; no tibial pulse; foot warm. 

Nov. 30. Ligation femoral artery at apex of Scarpa’s tri¬ 
angle. Reopened old wound and drained. Dec. 31. Has been 
home for some time and felt well. Wound in popliteal space 
almost closed. During last night sudden severe hemorrhage. 
Constrictor applied by patient himself. Seen by Dr. R. M. 
Schaufllcr who gave him proper emergency treatment. This 
morning reopened popliteal space in which there is a cavity with 
rigid friable walls. The tissues are so friable that local means 
of permanent hremostasis are impossible. The patient is weak. 
Amputation lower third thigh. Recovery. 

Pathologist’s report (Dr. F. J. Hall).— “The specimen consists of a 
pyriform mass of tissue 14 cm. by 8 cm. in diameter. From apex to base 
of this mass is found the popliteal artery surrounded by muscle and 
adipose tissue. Throughout much of the tissue arc streaks of effused 
blood and inflammatory induration. Toward base of mass is an irregular 
cavity measuring 5 by 5 cm. It is lined by a ragged grayish membrane. 
Oil one side of the cavity is perceived a round opening communicating 
with the popliteal artery. On one edge of this opening is seen a knotted 
suture. At the bottom of the cavity is a ragged opening that extends 
through the muscle mass behind. On posterior aspect of specimen is 
found some clotted blood overlying a considerable area of muscle and 
fat tissue that is thoroughly impregnated with effused blood. Section 
through the artery near the place of rupture shows interior of artery 
slightly irregular with a definitely thickened wall and surrounded by a 
mass of hemorrhagic inflammatory tissue. 

Microscopic examination of section cut through sear of repair in 
vessel wall. —The arterial wall throughout its entire circumference shows 
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great distortion and thickening of the different tunics. It is with 
difficulty that the various coats are distinguished. An irregularly thick¬ 
ened spongy tissue, poor in cells, takes the place of the intirna. The 
lining endothelium is absent. The inner clastic membrane cannot be 
distinguished. The media shows as a greatly thickened tunic of hyaline 
connective tissue, in which the fibrillation is all but lost, the individual 
bundles fusing into one another leaving narrow clefts occupied by slender 
structureless nuclei. In places the media is penetrated obliquely by 
small hyaline walled vessels surrounded by round cells and a few poly¬ 
morphonuclear leucocytes. In several places in the media, the bundles 
of fibres arc separated by an amorphous granular bluish staining material 
that seems to he a molecular degeneration of an infiltrate similar in 
all respects to gummatous matter. At one point in the vessel wall is 
an obliquely placed pathway made as if by cutting instrument. At 
the point where this enters the lumen of the vessel, is a mass of fused 
red blood cells and degenerated fibrin threads entangling a few poly- 
morplio- and mononuclear leucocytes. The space between the cut ends 
of the connective tissue bundles of the vessel walls is occupied by a 
mass of lumpy structureless pink-staining material, amid which are en¬ 
tangled polymorphonuclear leucocytes, round cells and giant cells of the 
foreign body type. Immediately adjacent to the walls of this space are 
a few spindlc-ccll elements (fibroblasts), and an extremely few new-formed 
capillaries. At no place do the fibroblasts bridge the gap. As the in¬ 
cision passes out of the vessel into the external coats, many polymor- 
phonuclcars are seen held in the meshes of degenerated fibrin and fused 
red blood cells. Many narrow clefts in the externa in the region of the 
wound arc tightly packed with deeply staining round cells.” 

In this case the operative technic used differed from Car¬ 
rel’s in that freshly cut arterial wall was not approximated, 
but two endothelial lined surfaces were brought together as in 
Dorrance’s method of artcriorrhaphy by eversion. The artery 
as a whole was very seriously diseased. In a weak chain, the 
weakest link having given way, an attempt was made to so 
repair it that it should no longer be weaker than the rest of 
the chain. The result of the operation was a failure, but a 
failure which came near being a success. The closure per¬ 
sisted for two weeks and then only about one-third of the line 
of union gave way. The case was most unfavorable; the 
arterial wall was markedly degenerated; the line of suture 
was absolutely unsupported by surrounding structures and lay 
exposed in the cavity of a false aneurysm, and yet apparently 
success was nearly attained. This failure encourages one to 
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hope that under more favorable circumstances success may be 
confidently expected and that perhaps in some cases of sac¬ 
culated aneurysm of the abdominal aorta it may be possible to 
open the aneurysm sac, close the opening in the aorta, support 
the line of suture by obliterating the sac by means of sutures 
and so make the weakest point in a weak aorta as strong as 
the rest of the vessel. 



